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(57) Abstract: A flat rare gas lamp 
has a rear substrate and an enclosure 
with a light output side substrate 
opposite to the substrate. The inner 
face of the rear substrate and that of 
the light output side substrate have first 
and second phosphor films emitting 
visible lights of different colors. The 
rear substrate has first and second 
electrodes spaced from each other. 
The light output side substrate has a 
third electrode facing both the first 
electrode and the second electrode. 
A voltage is applied between the first 
and second electrodes or between the 
second and third electrodes. Thus, a 
glow discharge caused by a dielectric 
barrier discharge occurs near the rear 
substrate, or near the center inside the 
enclosure, so that ultraviolet radiation 
generated by the glow discharge are 
converted to visible light by the first 
and second phosphors. 

(57) :*^0J(7)¥®#:tfXtt 



wo 03/107391 Al IllllllllllUllllllllllllllllllllllllllllllllllllllli 



wo 03/107391 



PCT/JP03/07528 



m m m 

(Dm^mi^^<^xmm^fh^^tfti^ti^2:<^x^<D^^^^^^o ^^-e. n^(D 

#M 2001-266801 ^^fgfClfi, ^3fef*JC7kM^3teffi(^^3fe 



1 



wo 03/107391 



PCT/JP03/07528 



i^^mi tm^j:-=>x\^^^o ^fc. 2nm(Dmyhm^K nmm^p^(Dm^compjTi^ 
wm\^m-fhtixy^^M. *3j:u«. mmm^^n^L^x. miim&(DmM^}:t:^c 
xnm(Dm%^^mmiL7!)mmm^p^x^^t-r^ j: 5 \^x\^^^^xi^mm.m-d^ 

A;^'^f^^-fey ^(Z)j^^ii;5f;^-T:\ «*«t^5t5^!l 1 tmcx^ f£m^<^ 1 

mmm<Dy^^i^:^miiMs.(D^mw.^^^^^t\^x<^x. mti^t 

2 



wo 03/107391 



PCT/JP03/07528 



V^TV^^;^S^ S^m^7-0 2 9 5 4 9 ^<2^#-^, #M¥6-3 1 0 0 9 9 

. fe§V^tt#|fl5^^7 -0 0 6 7 3 4-^<^$g^;i«, 1 ffiiS(7)^^#:?^ffiV^TV^/£;^|S 

m^:ff:^^m^^x. ^m^^^mmM^m'omx.^:itK^-^x. mtiytcD^^ 

mx.i-£^ #IB^6 -3 1 0 0 9 9-^<k^fgte:|B«c$nfcW^fe:^«:)Ttt. leW^yt 

p^uw.W:tnmi^s yvi-y^(D!9\'mKi:>iMco^mmm^^M:thtix\^^^o ^lt 
m<D:ffy(^(Dm^:^:^7!)mA^^x\^^^o ^(D^mm^$5v^x. ^^mumi^'^m 
$ttT^^/i;os^D. :i(Dm^m\^^<:>xmytmmm^thx. m^i^(DmMz 

^xmts%(D'^^jx\^mmxm^x^^iioKi.fz.^-^:^im'n m^me) 

. #lfl¥l 0-0 0 3 8 8 7^<iS:m\^f^^-^^X\^^, ^ 0;fe«!)cTf^±3zii(Dt^^5fe 

f?!ji~5 ^{^jgoT. ^f^m(D^^^::^WM'nx-h^o :L(D^^^7.imtlx\t. ^ 

3 



wo 03/107391 



PCT/JP03/07528 



s ^ ^ 3 (^mti ^ \^ ^^.^MMm ts ^2 (DmM tm^ (Dmm tKi^:^ M^^nnm 

4 



wo 03/107391 



PCT/JP03/07528 



5 



wo 03/107391 



PCT/JP03/07528 



^x. mi(7)^ytPftm2(Dmyt^(D^n^'fi^mmir^m-B-^^^^x.. 
w^f)^hm±i-^tftt<Dm^^mi[:^'\tx^ m^ti^'^^^(D'&^ 2'^(Dmx 

w^^^vmn^^y:^^^^f^^(Dmmw-t\^xmmx%^o ^m<Dmma^s m 

2(Dmmt^mmMt vxm!^^mM-r^:itKx^x. "wmmm^c^^^iiLmx 
^^—Mcm^^ D $-^T. m 2 (Dmytim^it-<xm 1 «^^^#:^§ii< Miis-r ^ - 
t-A^x^^o — ^> f^i<DmM^xum2(DmMt^3(DmMt^mmMtvx 

•So 

6 



wo 03/107391 



PCT/JP03/07528 



m 1 a . 1 b if.mm(Dm i (DmmMm^m^^^^ikn.n(Dmmmxh K) 

m 3 m2<D'mmm<D^'mw^:ff:^ikn^<Dmmmx^:^o 
m 5 ^4 (^^»0ii<7)¥ffi§^*>^^;^5fem!fcr(^8ff®iii-t?fe5o 



7 



wo 03/107391 



PCT/JP03/07528 



m 5 icx^xn.m\^m± vxmm^tix^ d . ^th\::x^xM.m^mcthfcikm 

^•^:^X'h^s -^'MMl^mx^ts Xe;asi 5 k P aOjE;^»T'^^A$tLTV^^o ^ 
MWMR 1 (DWiW.^ 4 Mc^F^^^Cji, m 1 6 A i: H 2 (Dlt^ 6Bt<D2 

i-^m(Dmt±m\^t>tc-ox. mK.it:^'y :^f£ t^f)^hf.^^m 1 (Dmm^^T^m 

8 



wo 03/107391 



PCT/JP03/07528 



4]^(DX e ^::^\<i^^xMcM^n6m^B^^UytK^mir^m^^ir^h(DX 

^^%m^m\^^htix\y^^o ^MMjfmxn. m^&ui±<Dmi(^^^M^s 
ia^. m^<D-^n^^mt^'r^'^yti^ (y. gcD BO3 : eu^^v^. 

Vmmm 2 ±coB 2 (D^^tl*:)^ 1 0 \<m. (y. G d ) B O 3 : 

Ent. m^myt^^i^l^ a PO4 :Tht. W-fe^^^^f^B aMg A 1 i^O 

0 kH z^i^. mffi : 1 0 0 0 V ^-pn^(Dmm^(DiEm&mj±^iE^~m\&<D 

y</v:^mf±^m^^^o mmnm\^mB^m\i'r^ t. mi (Dmm^m i ^m 2 

-nm(D m%m> hnm^ti^ m^m\c x-^xmi (D^yt^m: 8tm2 
(D^M^mi o^m&^ti. ^^^i^ms, 1 ot^h^tmM^ti^o 

(D-^^t^^^o m 1 (D:^m'i. mi Bi jc^-t-j; 5 Mm^m 1 ±<Dm 1 (omm 
6Atm2<DmmeBmf^m\\ m^mKmmmmi ii^^^xmB^mm- 

s^fi mr. ,^'nmAt\^^) xh^o :i<Dm7mAxmr\^fcm^. 2o(d 
mmsA, 6B(Dt^-hhhM'm&^i(D\^mi^mm^tix\^^^(DX\ mmw^^v 

9 



wo 03/107391 



PCT/JP03/07528 



•aw, 2 omts 6 B i ^®iai uis*^ 2 3 o^ti Q<zh(Dm^^ 1 1 

m^ 1 ±(Dm 1 (^^^^^ 8 ^ yfmm i^mmm 2 ±(Dm 2 (^m^^m 1 

mi(DmM6Atm2(Dmm6Bmi^m^wc: 4 0kHz. mm-. 2 
000 Vp_p(Dr.m^(D^<juy^u^Mx.fcm^. mi c i E^mm^^^Bik 

Bhm^<DmMQCb(Dm^n^W^'. 40 kHz. 2 0 0 OVp_p(^— ti 

||lo«fe6A. m2(DWmQB. *d j;tJ«^3 C)«tl6 CcdIi^ 

tl5--(7);±J;^3fe(-*5^t§Bl(^^^f2^Sl8 i^2(D^3fef*^l 0 (D^-^(Dit^V^^ 

10. 



wo 03/107391 



PCT/JP03/07528 



I^I^HT«?abfc^(D-efcs^^ mx.itm2K7jk-tx 5 ^cst^e a, e b, e c 

i«^T4 A^C^gg$nTV^:5o — ^> 1 ^ 5 — :^«^ffl;^S^^T 4 B 

^^2(^mtl6 B(75^M^^T 2^3j:t;^30m®6 CO^^Pi^^T3 ^COWfCl. 

mtl6B, 6 C(DV^T;l^o#J^ctti:^^EfiB^^T4B^^gci-?.;0^^-^'9#;t^ti/ce-^ 
ro^^^3:^oV^T. ^?!ST'fe§qz®§y^;^';;^;^II^T^^*mAT',^;tr^ii:§^ 

^ 2 (Dnm 6 B (7)^§|5)^S^T 2 {mc'^^o - tt{- J; o Ts «?JE^S 1 1 b (Dmi 
W^^mmi-s 01(D«^16A,}:||2(D«tl6B^(Z)W(c:PP;!jp§;rL'5o -^l^c. .i^;tr 

1 co«tM 6 A*3 J; t/M 2 6 B .i: M 3 (omm 6 C i i^raf-M ^ tu-S 
J; 5fc:-S]«9#t>6o ±5z&o;^-i' , SW2 (c:*3}t5-Kl#x.^mi. 

11 



wo 03/107391 



PCT/JP03/07528 



*ffi_h}^. >^ h^f^KDmme Atm2<DmM6 b(d^^i^—>'x-:^^ y — 

Bf^CO^^it-lr^^Jsfe UT. M 1 6AtM2 COmm 6Bt ^#§0 

m 1 (Dmm q A:isxxj^m 2 e b ^-^tfa®^^^ 1 <50}st^^®(c:, 

-^UT. mi (^i§^f«7_bjc^i (D^^f^Hs SrJf0^i-So -^(DfcJ^^^. :i: 

igBJ fiy—^^y^J>^-^'7^ (D^WLt> hti:-:^ UliJS*5 2 Affile -^(^SIS 

-^LT. m2©^fl:f«9_hle:m2cD^^#:|fl 0 ^ff^^i-So ^OfcJ^Jc:, 

12. 



wo 03/107391 



PCT/JP03/07528 



MmWtR 1 (JliBISt-^ll 1 (DWm 6 A*5i; t>*^ 2 com® 6 BCD 2 ^(DmM^MM 

fim^^^y T;fe®^^^$it§fcfecDM«f*^ bTXffi^t^i •^<Z)^>(55^^|J^-C' 
13 



wo 03/107391 



PCT/JP03/07528 



# 5 (Dx\ m 1 (Dmrnmrnx-iii^^mx-h^tim i (Dmnwm ? (iei i a ^ t^nm i 

#: i b T^IJ^ b fcfife (Df^ij <h b T s m4:K. ^^Hi b ftiJSt^ 2 (.^1^ S 11 3 (D «tl 
6 C ^^Smffittiti- bT. H 1 (Z)|IW^t|T?«ie^s^l?fco fc^ 2 cDil«f« 9 

Mmmm i inj^i^mw b^js^K 2 ^j^ji^^BSffi^^t^- bx, «im#:iitr— go^^g 

{cbfcm4(D|IW^l^osp®M^;^^';^;^«^(^if®lll^^-ro wiMbBs. ^4 

?rStAb. ^3t-fe^2#,(Z)PHlT:^^!9#;^2)<J; 5t-b/-cM-T:*)6^s, 
r.n-fcPSbtLT'^V^ OTici, MA:^'^Sr2«m(^#:^^;^<^?M-a^:^'^^--r5::^{c 
J;oT. tii:^3feco#.^4-fecoWT*^#x."Itii b;^cm5(D^:ffiJl^^^^-ro 
»^tlWffiM#:^':^itfe«!l:Tf*^ ^atg#:{*BIla (Xf*. HI lb) {ci^-t"^® 

;^«:l:T ^ bi? 5 ^ 4 (DMA;^/;^ (Dlij^;^^^/:^ o t v > 6 , 
;$:3IWII^^fflV^fc$^^A;^'^fiX e K r (DM^;^';:^-^^^ . ^ : 2 0 k P a . 
X e (D^m : 1 0 k P a , K r CD^ffi : 1 0 k P a bfdo 

X e ^ K r ^ xitmM^^^^i^^-nm 0 (Dx^ McH-r^m^m<D^mmti: ^ . 

K r tt^ a; bT^S* 1 4 6 n mCD^^H^^c^cM b. X e tt^ t bT^ft 1 7 3 n 
m(^^i^liSr:^lt-r So bfc;OSo-C. IhI b^^^TfeoTt>. K r 
i^?i{3:J:oTM)^3$tLTI^3febfc:NFi> X e j;oTMiijg$;h. 

v^«JE(^i*. te2am(^«jE(Z)K-e^t9#x.Rrtl^ b. «?m^M<^ffl;ti«iEE{it^ 

14 



wo 03/107391 



PCT/JP03/07528 



mi^rn^^ : 4 0 kH z . mffi : 5 0 0 Vp_p(D-tltt^^y^;^^^OT bi^d^-a^. 

m^^(D^yt-dmh^fco -^r^. ^i^m^^(D^-^Kvxm^^i o o ov^.p 
^iD— «{4i-bT. mi<^M^Q A^xzj^m2(Dmu6 b tms(Dmu6 ct(D 

mKm&^ : 4 0 k H z , «JE : 5 0 0 Vp_pC0Z:fej4^>VV;^^^f[];J]p-r5 ^ 
M:tft'^(Dm^^mhtif^o MI«^-?:(Z5**l;ib-C«ffi^l 0 0 0 Vp_p 

'fe^2-fe^fctt4fe(Z)r^Tr^t9#x.Brt^^-f-§r.i;6S-e^. ^fds ^com^T.U 

tt^6A. m2com^E6Bco2^(Dm^M^m-ftcin^^\^fc^^. :$:mmn:LnK 

15 



wo 03/107391 



PCT/JP03/07528 



16 



wo 03/107391 



PCT/JP03/07528 



mm'M%i^(DmtLx. mm='^mmm^mnhtifz.mi(Dm^it(Dmt. mm 
c s tuiB n -nm(Di±m^^^ . mm^wmmm^ h mm^m\^^^ ^ x(Dmxmf^ 

S}^:f^]V^'a' 5 M^^'ttflS:^(^lStt 3 c^m^^^i-S . If ^IS 1 ^ fcf^ 

4. MIE0lc^«»'J;tJ^^tulBB2(D«tmtulBTOKt^(^rt®i-?l^^$tl.> tu 

17 



wo 03/107391 



PCT/JP03/07528 



o 

6 . fulfil 1 comM^ XX^mnS.^ 2 co«te^ffjt2=S'®S|g(^l^®^^?fM$tLs tu 

7. tul5^1om@*3J:tJ?iulBm2(Z5mtS«SulETOS*5'^i^Sf-^ tff 

1 0 . tute^liI^l^f-itA$#ifcitrri3;y^;^«X e ^ K r (ZJM-a-^^f^^-t^'feS, If ^ 

18 



wo 03/107391 



PCT/JP03/07528 



1 1. m^^i-^^hi o<D^^irm^imi^mm(D^mm^:ff:^nm')^t. 
1 2 \^mm(Dmm^M.o 

14. tt^igi;?)^^ 1 O(DV^-rtL;0^i«f-IB«(^5pSMI^;:?f^j^m;Ja*^;^!)T^-li: 

(Dmm^ X xj^m 2 com® t . t^^lBt^^s^tJ^<^^ ttjiB^ 1 (Dmm^ j: tj^tutB^ 2 

19 



wo 03/107391 



PCT/JP03/07528 



mm t wmm 2 (Dmm t ^mmi± t wmM 1 o«a*5 j; ximmm 2 (dwm t 

'i-^m^B(Dm^^^K\^^\i^mt^^ 2 mm(D^:^^^ ^-^mM^;^;^ ^Mv^fct^JlB2p 

mmMi(DmmtW'mm2(Dmmt<Dm\c^i^mj£^m\ii-^mi(oii^t. 
mmm 1 o«i^ittiiBii2 omtiir iuie^ 1 (Diim^^i'f^mm?>zmu 
s.ti-±mt^^mmw.(D^mm}±^mu-i-^m2(DXMt. m^mKDmmtm^ 

ft i CD 2Si^«i± ^ -r 6 m 3 o x@ ^ , wmM 1 «s t ttiiB0 2 (D 

^mmiLK tfilEM 1 (D«ft:jS J; t/tufl2^ 2 <D«tl ^ fulBH 3 <7)«ft ^ (D^ }c: 

fee 



20 



wo 03/107391 

\^'i'g. la 



PCT/JP03/07528 



5^z 




— r — >^ ^ ^ ^ /- y yi 

4 



8' 



Fig. llai 



1,0 



; A 6 B 



^3 



ac 




5 



4 



8 

7 

Fig. Ic 



6 A 



6 B 




1 1 



O 



0.5 



0.4 



0.3 



C I Efe^H 



0.2 











Ob 


a 









0. 2 0, 3' 0. 4 
C i e-X 



0.5 



1/3 



wo 03/107391 



PCT/JP03/07528 



Fig. 2 



6 C 



i 



® T 3 



4 



5 



6 A 



T 1 



SWl 



T 2 




SW2 



T 4 A T 4 B 
11 



Fig. 3 



1.0 { 6.C 



i 



in 



— — — X y y y 

4 

t/. / / > y y y / / / \ 



8 



6B 



2/3 



wo 03/107391 



PCT/JP03/07528 



Fig. 4 



1 0 



6.C 



K/ V /////// /J 
4 

r2 — 7 — 7 — y y y J* — y — y y ^ 



s — b 



6 A 



6 B > 5 

1 



Pig. 5 



1.0 



6 C 2 



5- 

3- 



K / '//////// /r 



fA y / j> / y y / / /\ 



:!^zzzzzzzzzzzzzm 



8' 



6 A 



1 



3/3 



INTERNATIONAL SEARCH REPORT 



International application No, 

PGT/JP03/07528 



A, CLASSIFICATION OF SUBJECT MATTER 

Int-Cl"^ H01J65/00, H05B41/36 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED ~ 
Minimum documentation searched (classification system followed by classification symbols) 
Int .Cl'^ H01J61/50-65/0 8, H05B41/ 00-41/12 



Documentation searched other than minimum documentation to tlie extent that such documents are included in the fields searched 
Jitsuyo Shinan Koiho 1926-1996 Toroka Jitsijyo SMnan Koho 1994-2003 

Kokai Jitsuyo Sliinan Koho 1971-2003 Jitsuyo Shinan Toroku Koho 1996-2003 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 10-003887 A {Mitsubishi Electric Corp.), 
06 January, 1998 (06.01.98), 
Full text; all drawings 
(Family: none) 

JP 57-190651 U (Matsushita Electric Works, Ltd.), 
03 December, 1982 (03.12.82), 
Full text; all drawings 
(Family: none) 



1-16 



1-16 



I I Further documents are listed in the continuation of Box C. | | See patent family annex. 



* Special categories of cited documents: "T" 
"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing "X" 
date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other **Y" 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or tlieory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of tlie same patent family 



Date of the actual completion of the international search 
25 July, 2003 (25.07.03) 


Date of mailing of the international search report 

05 August, 2003 (05.08.03) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



mmtam^-W PCT/JP03/0 7528 



A. mm<om-t?>^m-<o^m m^^n^m dpo ) 

Int. Cl^ HO 1 J 6 5/0 0. HO 5B4 1/3 6 



m&^'^'ofz.Mfhwmn m^^'^m. d pc) ) 

Int. C 1 HO 1 J 6 1/5 0-6 5/0 8. H 0 5 B 4 1 /O 0 - 4 1 /I 2 



0*:iaitfflff^<2tfR 1926-1996^ 

B*H<i^|l|*jl#*<2r# 1971-2003^ 

^^mm:mmmm^<m. 1994-2003^ 

^■^m^mm^M:<km 1996-2003^ 



A JP 10-003887 A (H^mt^^^^^h) 1-16 

1998. 01. 06 ^:SC. -^m ('^T^V—ti:V) 

A JP 57-190651 U (fe^TSX^^^^th) 1-16 

1 9 8 2. 1 2, 0 3 (7t ^ y — 5feU 



2 5. 0 7. 0 3 



B:*:ia#fFJT (I SA/J P) 

fflSMIi-^ 100-8915 



(DSM» fc * c: 9 1 ffi-r 5 1 <o 
r&j PI— ^-^T^ V h 7 r 5 y — ^tfifc 




mSS^-^r 03-3581-1101 P^B. 3 2 7 3 



«*PCT/I SA/2 1 0 (||2--t-t?) (1 9 9 8^7J^) 



